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CONQUEST OFTHE PACIFIC 


Each day finds Pan American's Clippers writing a fresh page in the glamorous 
history of Pacific flight. Step by step these modem argosies of the air have linked 
the Western World to Hawaii, the Philippines, and China. Now, with a hundred 
crossings to the Far East behind them, they blaze the trail to New Zealand. And 
indelibly written in this brilliant record is the fact that every mile of every 
flight, from trail-blazing to routine schedules, has been powered by Pratt & Whitney. 


PRATT & WHITNEY AIRCRAFT 


EAST HARTFORD, CONNECTICUT 


DIVISION OF UNITED AIRCRAFT CORPORATION 
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Nothing can substitute for the experi 
judgment of the man in the cock] 
his motors 


is motors for flight, respoi 


ly upon his shoulders, 
equipment and instruments 
supplementing observation, ri 
and simplifying his duties, c 
responsibility. 


le cockpit. Once he guns 
insibility for bringing the 
I destination falls square- 


trical equipment. 


place full confid ence. Back of 
product is the accumulated 
than 50 years of leadership in 
lanufacture of trustworthy elec- 


When you buy aircraft equipment, capitalize on 
Westinghouse facilities for research, engineering, 
manufacturing and world-wide service. Call in 
your nearby representative of “The Name That 
Means Everything in Electricity.” j 93312 


Westinghouse 



At the Flying Schools . . 

COUNT THE CUBS! 
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Goodrich c4ixfihme Silvertowns 


WERE GOODRICH 
^ EQUIPPED 

r."».,. No U 

...AND TAYLOR HAS CHOSEN GOODRICH 
EVER SINCE! 


THE SAFEST AIRPLANE TIRE EVER BUILT 



T AKE Guinea Airways, for example. This airline is the only means of transportation to the famoui 
isolated gold fields of New Guinea-a journey of 6 to 8 days by jungle trail-40 minutes by air! A coir 
plete town-its inhabitants and over 60,000,000 pounds of cargo including dredges, tractors, truck* 
machinery and live stock have been flown in-and over $15,000,000 in gold flown out. 

Lockheed's part in this spectacular service is characteristic of the dependable operations of these aii 
planes in the far flung service of airlines, private owners, corporations and government agencies in the Unite 
Slates and nearly a dozen foreign countries. 

The success of the famous Lockheed Electra Transport, and the companion Lockheed 12 Executiv 
Model has made Lockheed the world's largest builder of 8 to 14 place all-metal bimotor transport an 
executive airplanes. 

LOCKHEED AIRCRAFT COR PO R ATI O N - Burb.nk, California 
Ne to York, 614 Chrysler Building — Chicago, 2353 Field Building— Dallas, Love Field 





PLANES OF THE SPEED AGE 

need 5KF Ball and Roller Bearings 



More than ever before, fast-moving planes that cover 
long distances need dependable parts . . . depend- 
able bearings. 

Not only must their power plants be "well-bearinged", 
but starters, control and auxiliary equipment must 
operate unfailingly. 

For more than 20 years, SfiCSIF has supplied the bearings 
for practically every important flight — and is recognized 
as a leading source for bearings in the aviation 
industry today. 

5KF INDUSTRIES, INC., FRONT ST. & ERIE AVE., PHILA., PA. 



BALL AND ROLLER BEARINGS 



RELEASED 
FOR EXPORT 
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THE WACO AIRCRAFT COMPANY 
TROY, OHIO 
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standing as Wai 
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401 BENDIX DRIVE ■ SOUTH BEND, INDIANA 


BENDIX PNEUDRAULIC SHOCK STRUTS 
accurately control dissipation of the vertical 
energy of a landing airplane . . . effectively 
cushion the airplane from taxi-ing shocks 


BENDIX PRODUCTS CORPORATION Airplane Wheel and Brake Division 

(Subsidiary of Bendix Aviation Corporation J 


CUSHION 

GROUND- 

CONTACT! 



sengers flying off to live secretly on 
Manihiki, Easter or Marquesas 
Islands. Suggestion to the mutineers, 
alter reading “Pitcairn Island": Better 
take along an experienced divorce 
judge from Reno, Nevada, and more 
ladies than gents. 

» Robert Wadlow, "tallest man in 
the world," was recently flown from 
Chicago to Newark by TWA. A 
specially reinforced chair had to be 
built for him and space provided for 
him to stretch his legs. 

If Mr. Wadlow expects to do much 
traveling by air in the future the air- 
lines might look into the possibility 



» Recent newspaper photographs 
show that some air lines, and a few 
cities which arc purchasing municipal 
planes, are still making a practice of 
having the planes christened by fair 
damosels wielding the traditional bottle 
of champagne. 

We've often wondered if these 
ceremonies weren't really fostered by 



propeller blade or an engine cylinder. 


» This Reminds us of the time a 
friend of ours won a bet by flying a 
Farman sport plane of about 1919 
vintage. This plane had two seats de- 
signed for 96 lb., 5 ft. 1 in. people, 
and as this pilot was 6 ft. 3 in. and 
weighed over 200 lb., the bet looked 
like a sure thing. 

He fooled everybody by sitting in 


the rear seat and straddling the front 
seat with arms and legs to get at the 
controls. 

» Just to show you how confused 
all of the newspaper men have be- 
come in having to write up the 
numerous New Deal agencies, — by 
what AJ Smith referred to as “alpha- 
bet soup”, — we saw a newspaper ar- 
ticle recently which mentioned Wil- 
liam R. Enyart as “secretary of the 
N.A.A.A." 

» In addition to its marvelous rec- 
ord for safe and efficient operation, 
Pan American Airways seems to be 
covering the romantic side of aviation 
very well too. After air pioneering 
the southern routes of the Spanish 
conquistadores and British buccaneers, 
they seem to be very thoroughly ex- 
ploring and settling "colonies” in the 
Pacific Islands haunted by the shades 
of Magellan, Captain Cook and Cap- 
tain Bligh. Hawaii, Midway, Wake. 
Guam, New Zealand, Samoa and 
Kingman Reef — what names to con- 
jure with! 

If Pan American ever should 
need additional romantic atmosphere to 
attract passengers at some time in the 
future we'd suggest a “Mutiny On 
The Clipper", with the Captain set 
adrift in the inflated rubber life raft, 


of borrowing a Martin Bomber from 
the Army Air Corps, could carry him 
suspended from the 1,100 pound bomb 
shackles. 

» At a big dinner in his honor in 
Washington, the one-millionth passen- 
ger on American Airlines was recently 
presented with a trophy, a round trip 
to Europe and a gold medal. 

Except for a couple of sample pack- 
ages of chewing gum, we've never 
been lucky enough to get anything 
free, so far as we can remember, al- 
though once we were close enough to 
be listed as an “also ran”. A short 
time before the closing of Chicago's 
Century of Progress of a few years 
ago, we decided to drop in for a visit. 
As we bought our ticket we noticed 
that only one turnstile at the gate was 
open, even though there was a long 
line of people waiting to get in. By 
knocking down a few children and 
pushing a couple of old ladies aside we 
managed to advance in the line a bit, 
and get in earlier. Inside the gate we 
were surprised to see a large crowd 
held back by the police and a battery 
of news-reel photographers, reporters, 
and Fair officials. All of them pounced 
on the man who was about five places 
back of us and informed him that his 
was the paid admission which broke 
the record for all previous world fairs. 
Whereupon they presented him with a 
gold watch and sundry other gifts be- 
fore taking a tour of the grounds. 


AVIATION 






/VVIATION for May 1937 


'Ter Ardua ad Astra" 

A microphone accidentally dropped in a cockpit, a 
jammed control column and 11 persons arc plunged 
into the waters of San Francisco Bay to drown 
within sight of their destination. 

Ice, accumulating on aileron leading edges in 
quantities never before experienced, throws a loaded 
transport out of control, wrecks it on a Pennsyl- 
vania hillside. Thirteen people die. A $90,000 
machine is reduced to junk. 

Every accident that takes a toll of human lives, 
be it on the ground, at sea, or in the air, is to be 
deplored. We in the aviation industry can never 
rest for a moment until air transport is the safest 
of all modes of conveyance. Over and over again 
we have said that safety lies only in 100 per cent 
performance by every member of this industry, from 
the lowest blueprint boy in the factory to the highest 
executives in operating companies. In few other 
human activities is direct responsibility for safe 
performance so widely distributed. In few other 
fields of activity are the effects of individual careless- 
ness or mistake so widespread or so disastrous. 

The only possible thing that can be salvaged out 
of the shocking accidents that have occurred recently 
is the knowledge of how to prevent their recurrence. 
In these two cases the facts are plain, the method of 
attack for correction is indicated. A week after the 
San Francisco accident, the circumstances surround- 
ing it were duplicated, fortunately without fatal 
results, and a clue was given that solved the mystery 
and yielded the solution for prevention. At Pitts- 
burgh, by sheer coincidence, competent eye witnesses 
were at hand, and weather conditions were such that 
evidence was preserved that pointed unerringly to the 
cause. In the first case a simple gadget eliminated 
all possibility of recurrence, and in the second, the 
designers were at work almost before the dust had 
settled, to render dangerous aileron icing forever 
impossible. 

Thus progress. Thus we learn. — But the price 
we pay is high. 


Old Army Game 

We were sitting in the airport restaurant at 

X having a quick cup of coffee with the pilot 

who had just brought us in from the south. “Damn 
glad to get down,” he said. “How come?” we 
asked. We knew that we had been going it blind for 
over an hour, but there had been plenty of ceiling at 




the airport, and no alarming symptoms anywhere 
visible. But it seemed that when we were in the 

thick of it, X had radioed that two Army 

bombers had just taken off, southbound, along the 
airway, and had neglected to file a flight plan. 
Somewhere in the "soup" we had missed them, — 
fortunately. And that was that. 

Three days later, flying westbound over another 
route, a pilot who was ferrying to his station told 
us another story. Less than a week before he had 
been flying serenely along his run one night when 
suddenly the air all about him was filled with air- 
planes. There was nothing to do but hold his course, 
and fortunately nothing happened, but he had flown 
right through a whole formation of bombers out on 
a practice cruise. Five minutes later one of his 
ground stations radioed for him to be on the lookout 
for a flight of 24 Army machines thought to be in his 
vicinity. His report on the subject may be imagined. 

Talcs of this sort have been cropping up with 
alarming frequency of late, and, with the great 
increase both in commercial and in military flying 
that is in immediate prospect, it is only a question 
of time until the word "fortunately" twice used 
above will turn up with a negative prefix. So far 
it has been good luck rather than good management 
that has prevented a serious tangle in the air. The 
Army people may feel that they must conduct their 
war games with a certain degree of secrecy, but 
short of an actual national emergency, no military 
maneuver is worth risking the necks of a plane-load 
of citizens going about their business on a commer- 
cial airline. The Army should cither restrict its prac- 
tice flying to areas of the country uncrossed by regu- 
lar schedules, or else should be required to file full 
and complete flight plans with the airlines over which 
the planes expect to fly in plenty of time so that all 
pilots in the air will receive ample warning and lay 
their plans accordingly. 


Preferred Promotion 

COURAGE, AMBITION, AND CLEVERNESS are tO be 

desired in aviation personnel, but everyone will agree 
that, as in any other industry, the essentials are train- 
ing, loyalty, and experience. 

Our aeronautic schools are putting up an outstand- 
ing performance in feeding well trained men into the 
industry, and obviously such training must be encour- 
aged. But loyalty is gained only through fair treat- 
ment of employees, and the benefits of experience 
are made available only after such loyalty has been 
engendered as will prompt the employee to give long 
service with one firm. 

Intelligent fair treatment should lead a firm to 
give preferred attention to the employee who pos- 
sesses superior training. Where graduates of 
accredited aeronautic schools are employed along 
with men not so trained, it is to be expected that 
benefits will accrue if the trained men are given 
every opportunity to learn the background of the 
firm employing them, to find in what department they 


work best, and to progress in position so that they 
and their employer may both reap the full rewards 
of their special training. For in the final analysis it 
is men and not money that solves the problems of 
depressions and other emergencies which all indus- 

Training, loyalty, and experience have built the 
aviation industry to its present position and will 
carry it- to its rightful development. To capitalize 
fully on these three qualities in its employees the 
several units of the aviation industry will do well to 
consider seriously organizing a preferred promotion 
system for men with special training. 


Back to the Seat of the Pants? 

For years we have been in the front rank of the 
cheering section when any new gadget has appeared 
that promises to make the flying of aircraft safer, 
less dependent upon what the pilot can see outside 
the airplane. We have hailed the advent of accurate 
navigation instruments, of better radio devices, of 
automatic pilots and what not. Nor do we propose 
to swap for a seat on the mourners’ bench at this 
stage of the game. But we do want to pass along a 
suggestion that has come to us from a number of 
pilots recently that seems to merit some thought. 

Flying, like good golfing, good figure skating, or 
good tight-rope walking, calls for the development 
of a highly specialized set of reflexes that are slowly 
acquired, lost rapidly. Proper “air sense” may be 
maintained only by constant practice. In flying small 
ships with the minimum of instruments the pilot 
develops that sixth sense that tells him instantly of 
incorrect speed or attitude. As ships become larger, 
that feeling of intimacy with the machine is more 
difficult to retain, and, instead of cultivating it to the 
greatest possible extent, the natural tendency is to 
rely more and more on the instruments. All of 
which is fitting and proper, but the danger lies in 
letting it go too far, in becoming so dependent upon 
instruments and other flight aids that all “feel” of the 
ship is entirely lost. We are fully aware how unre- 
liable a pilot's flight sense may be at best, but now 
and again occasions do arise when instruments go 
out, and the pilot may have nothing left except his 
“feel” of his ship. If he has permitted that sense to 
become dulled through disuse, he may find himself in 
a bad spot. 

No suggestion this for chucking our instruments 
overboard and going back entirely to the unreliable 
indications that are transmitted via the seat of the 
pants, but there is some sense in the suggestion that 
all pilots should practice regularly some "under the 
hood" flying without instruments. Necessary, of 
course, are carefully selected conditions, and constant 
supervision of a check pilot. Some pilots admit 
doing this voluntarily in order not to lose that 
“feel" that they believe necessary for safe handling 
of their ships. Not a bad idea, we think, and one 
that should be studied carefully by all operators. 



Camera’s Eye on the News 







“Q.B.I.” 

How the British handle their Traffic 
Control Problem when the fogs roll in 


By John Millar, 

A.R.Ac.S.1. 



i; x years ago Croydon Control 
handled all airline traffic in England. 
Today the country is divided into 
Communications Areas, each with its 
central control located at a chief air- 
port in the area. In addition, certain 
other important airports within con- 
trolled areas are surrounded by con- 
trolled zones. 

The allocation of frequencies for 
all purposes (an international matter 
for obvious reasons) is largely polit- 
ical. The present distribution of fre- 
quencies from 10 to 60,000 Kcs. 
(30,000 to 5 meters) among the va- 
rious services was confirmed at the 
International Telecommunication Con- 
vention at Madrid in 1932, and agreed 
by the Governments of the European 

Naturally everyone wants an un- 
limited number of high power broad- 
casting stations on the low frequen- 
cies (long waves). The States who 


got in first in the early days of radio 
took the best frequencies and natu- 
rally object to giving them up to other 

realizing the immense political value 
of having state controlled stations to 
broadcast political views. The net 
result was a compromise, with avia- 
tion coming off poorly in proportion 
to its importance and in comparison 
with its standing in the United States. 

The bands allotted for aviation 


the type of transmission, consequently 
telegraphy rather than telephony is 
generally used. 

As mentioned above, Central Con- 
trol is the chief authority in each 
area. The three more important areas 
with their central controls are: 

1. London — Continent Airway 
Area which includes London and 
broadly South East England as far 


as Clacton in the North East, out 
to the North Hinder Light Vessel 
in the North Sea; and from Lon- 
don, South to Pevensey Bay on the 
South Coast. Central (Area) Con- 
trol is at Croydon Airport and 
Local Control. Croydon is the chief 
airport in the area. 

2. The Heston Communication 
Area, covers the North-West 
boundary of the London-Continen- 
tal Airway Area as far as Hol- 
beach; Leicester; and Alcester in 
the North; Andover; Guildford to 
the West; and a corridor from 
Guildford to Shoreham on the 
South Coast. Chief Airport and 
Area Control is at Heston. Gatwick 
Airport in the Heston Area con- 
trols its own local zone surround- 
ing the airport. 

3. Tlte Portsmouth Communication 
Area extends south from Shorc- 


AVIATION 



ham across the English Channel to 
Cap de la Hcve, France; follows 
the French coast to cap de la Hague 
to the West; then North to a posi- 
tion in the Channel 50° N: 2" W. 
Then 1° West to 50° N: 3° W. 
North to Bridgewater, Somerset; 
rejoining the southern boundary of 
the Heston Area at Andover. 
Central control of the area is at 
Portsmouth Airport. 

In addition to the radio controlled 
airports mentioned above, all other 
airports having radio stations are 
considered as having also their own 
local controlled areas 5 miles in radius 
from the airport and 2,000 feet high. 

Operation ol Control. In good weather 
and visibility the course and height 
of an airplane are left to the discre- 
tion of the pilot. In bad weather, 
defined as visibility less than 1,000 
yards horizontally and vertically, no 
machine may enter the local con- 
trolled zone without first obtaining 
permission from the Central Area 
Control. Thus when the weather is 
“QBI" — the code signal for the con- 
ditions defined above — and when 
QBI control is in force, only ma- 
chines with 2-way radio may fly in 
controlled areas. 

An example of the principle of area 
and local control can be given by 
assuming the departure of one of 
British Airways’ airplanes from 
Gatwick airport, the line's headquar- 
ters. The pilot would receive his de- 
parture instructions from the Local 
Control at Gatwick, but on leaving 
would contact the Area Control at 
Heston, reporting his departure, 
height and destination, even though 


he was not flying to Heston, but prob- 
ably in the opposite direction to Paris. 

The use of flight plans and the 
scientific cruising control of sched- 
uled flights, standard practice in the 
U.S. seem to be quite unknown in 
England. 

Control of Approaches. A pilot request- 
ing his position in the Croydon con- 
trolled London-Continental Airway 
Area will first call Croydon. He will 
be told to run his generator, i.e. to 
send out his carrier wave and will 
then have a bearing taken on his air- 
plane by Croydon, by the station at 
Lympne and by the station at Pulham, 
simultaneously, and these bearings, 
transmitted to Croydon by radio from 
Pulham and Lympne, are laid out on 
a large scale chart (1 in 250,000) in 
the control tower at Croydon, and 


radioed back to the pilot. A position 
or “fix” can be provided within a min- 
ute and a half of request. Pilots of 
Imperial Airways are supplied with 
special “D.F." maps and often the 
radio operator will intercept the radio 
message from Lympne and Pulham to 
Croydon giving his bearing from 
their stations, and plot his position 
himself on his own map, and then 
check with the position given him by 
Croydon. 

The position of each radio-equipped 
airplane in the controlled area is 
marked with an identification pin- 
flag, the direction of the flag indicat- 
ing an inbound or outbound plane. 

In the London-Continent airway 
area all airplanes flying below 2,000 
ft. must fly on one of the defined air 
routes e.g. Route 1. Croydon — Pur- 
ley — along railway to Merstham — 
Redhill (turn left) to Tonbridge — 
along railway to Ashford — Lympne 
and then out across the Channel. All 
aircraft flying at or below 2,000 ft. 
must fly on the Right side of each 
defined air route. These at least are 
the rules. 

Direction Finding Service. There are 
nineteen radio stations in Great Brit- 
ain and Northern Ireland working in 
the frequency band of 332 Kcs (932 
meters) to 363 Kcs (826 meters) 
which are equipped to give bearings 
to aircraft and according to the re- 
quest of the pilot the type of bearing 
given will be one of the following: 
The True bearing of the airplane 
from the Station. 

The Magnetic bearing of the airplane 
from the Station. 

True Reciprocal bearing of the air- 
plane from the Station. 

(Turn la page 76) 
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By Richard Spencer 

Founder. The American EscadriUe 


Poor Man’s School 

The Story of the Cheese that led to a 
new idea in aeronautical education. 












An 

Expanding 

Industry 


iiiilHH’' 


Free from the forced-draft conditions 
under which factories in many coun- 
tries are working today, our aircraft 
industry is going through a period of 
healthy growth. These pictures show 
recent, or projected additions to many 


ScintUlc 




Two in One 

Waterman's W-5 Arrowbile offers a 


practical combination road car 
and airplane. 


T est flown successfully on Feb. 

21 and publicly shown for the 
first time at the National Pacific Air- 
craft Show on March 13 at Los 
Angeles, the Waterman Arrowbile 
marks an important milestone in the 
development of private flying. Fu- 
ture historians may well rate the 
Arrowbile as the pioneer of a type of 
aircraft to revolutionize the use of 
small planes by the general public, for 
this unique hybrid auto-plane, incor- 
porating a host of novel features, has 
proved thoroughly practical in ex- 
tensive tests both as a road car and an 
airplane, — with the change from one 


to the other being effected in three 

The Arrowbile was designed and 
built by Waldo Waterman, pioneer 
West Coast pilot (1909), member of 
the Early Birds. He has had ex- 
tensive experience as a transport pilot 
and plane builder and has attempted 
to incorporate in the Arrowplane 
practical features based on his long 
experience and his ideal of what the 
private plane should be. Back of the 
Arrowbile is the curious “Whatsit" 
tailless plane of 1932 and the Arrow- 
plane delivered to the Department of 
Commerce in 1935. 


Other individual aircraft have been 
tailless, roadable and have had quickly 
detachable wings, two controls, auto- 
mobile engines, and tricycle landing 
gears, but this is the first to incorpo- 
rate all of these features in one 
practical vehicle. But with all its 
novelty features the chief bid for fame 
of the Arrowbile must rest on its 
dual nature, on its equal at-home-ness 
on the ground or in the air, on its 
practical ability to operate from home 
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landing gear are an added safety 
feature eliminating fear of ground 
loop or nose over. The plane may be 
flown in, or stalled in to the ground 
as the long travel landing gear has 
been designed and built to take the 
shocks of abnormal landings by novice 
or inexpert pilots. 

w ith ATC now pending on the 
Arrowbile it is reported that the con- 
verted 100 hp. Studebaker six cylin- 
der automobile engine with which it 
is powered has successfully passed the 
required 150 hr. of test running. Ten 
units are now under production and 
when it is noted that, with all its 
unique features, the Arrowbile still 
retails at less than $3,000, including 
night flying equipment, starter and 
generator, it can be appreciated that 
the influence of this novel plane is 
likely to be widely felt in the private 
plane market. Because of its strongly 
automotive background an attempt to 
sell and service the Arrowbile through 
established automobile agencies is now 
being considered. Airports would be 
licensed to operate wing storage and 
attaching equipment, and the possi- 
bility has been suggested that the 
Arrowbile will be sold to customers as. 
a car, the wings being rented as 
needed from any convenient airport. 
First five Arrowbilcs from the pro- 
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JDIX 

RADIO CORPORATION 


Actual physical motion SO fast it can motions of rare quartz as mined in 
never be seen . . . yet, one million ^°io! s^ulnYlnd'^tbe “’e/ftl't cut 
times a second is not unusual! Many blanks. On the right you see vari- 
Bendix Piezo Electric Crystals vibrate ous *'*>* ol finished ground crystals 

as rapidly as fifteen million times a °nd types of holders. 
second ( 15,000 KC) and their accuracy 

is controlled within unbelievably small limits . . . Because of this 
incredible exactness and precision under all temperature condi- 
tions, Bendix Crystals control frequencies throughout the world. 
The wonder of the Bendix Crystal as the ever-accurate controlling 
factor of thousands of transmitters is a tribute to the experience, 
knowledge and craftsmanship of Bendix engineers . . . and is 
typical of the advanced development and consistent performance 
of all Bendix Products. 


Direct All Correspondence to 

Bendix Radio Corporation, 9th and Kearny Streets, N. E., Washington, D. C. 




Direct All Correspondence to 

Bendix Radio Corporation, 9th and Kearny Streets, N. E., Washington, D. C 

BENDIX 

RADIO CORPORATION 

NEW YORK, WASHINGTON, DAYTON, CHICAGO, OAKLANdI 


Ever since Schouten led the way through Southern Seas around 
perilous Cape Horn in 1616 the famous Southern Cross has giv- 
en bearings and direction to anxious mariners. * Today Bendix 
engineers have conquered the uncertainty of the heavens with 
precise, unfailing instruments that keep "ships of the air" on a 
true and accurate course. Bendix has just equipped six differ- 
ent types of planes for the Air Force of the Argentine Navy 
with Bendix Direction Finders and other radio equipment. 

The instruments for each Bendix Aircraft Radio equipment Is used not 
type plane were especial- only in these planes tor the Argentine govern- 
ly designed and construe- menl - bul a,so ,or lhe u - s ■ Arm r-' Nay y ° nd 

, , , D , . Coast Guard; Dept, ot Commerce; Smithsonian 

ted by bendix engineers Institution; United Airlines; American Airlines; 
whose experience and TWA Airlines; Columbian Government etc. 

knowledge defined the ^Trlu^Tproduct'. ‘'.ZI hoTZ 

necessary requirements. design, construction and performance. 



larger, are similar, — the body retaining the typical Doug- 
las characteristics, and the wing incorporating the marked 
leading edge sweepback and straight trailing edge. There, 
however, resemblances cease. Aside from the obvious 
four engines in place of two, the three points that arouse 
primary interest are (1) the tricycle landing gear, (2) 
the three rudder tail, and (3) the marked dihedral (9} 
deg.) of the horizontal stabilizer. The tricycle gear, aside 
from its recognized safety features, will provide level 
landings as an added comfort feature, — especially important 
at night when landings and takeoffs may be made without 
awakening sleeping passengers. The unique tail design has 
presumably shown improved stability characteristics in 
wind tunnel testing, although no official comment on this 
point is yet obtainable. 

General features of construction of the DC-4 are quite 
similar to those of the all-metal stressed skin DC-2 and 
DC-3 transports. Landing gear is fully retractable for all 
three wheels. 

Inboard engines toe out 2J deg. and outboard engines 6 
deg. Flaps are of generous size and conventional design 
except that the wing flaps each extend partially across 
beneath the fuselage to eliminate the third panel hereto- 
fore used. A belly cargo compartment beneath the passen- 
ger cabin is provided, speeding handling of cargo, simplify- 
ing balance of load. 

Cabin accommodations in the DC-4 literally reach a new 
“high.” with a floor-to-ceiling distance 
of 89J in., or approximately 74 ft. 
Inside width is 128 in., or more than 
10 ft. As a day plane roomy accom- 
modation is provided for 40 people, and 
as a sleeper for 30, the cabin making 
( Turn to page 78) 


DC-4 

Details 


Douglas releases first infor- 
mation on long-planned 4- 
engined project 
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Curliss 

Controllable 



T rends in modern aircraft de- 
sign toward multi-engine types 
supercharged for high altitude opera- 
tion have imposed new demands upon 
controllable pitch propeller equipment. 
To secure the best operating condi- 
tions with a minimum of attention 
from the pilot, constant speed control 
is essential. To meet the requirements 
of increased speed range, a wide oper- 
ating range of blade angles is neces- 
sary. To prevent possible further 
damage to the engine and airplane due 
to “windmilling" in the event of fail- 
ure of one of the power plants, and 
to secure a maximum of performance 
from the remaining power it is highly 
desirable that the propeller be capable 
of attaining blade angles of 85 to 90 
degrees or of being “feathered.” 

The Curtiss Electric Constant Speed 
Full Feathering Propeller has been 
developed to meet all these require- 
ments. The electrical method of con- 
trol has a flexibility which permits 
of either constant speed or selective 
manual control in the same installa- 
tion. Under selective manual control, 
any blade angle between the low pitch 
limit setting and the "feathered” angle 
may be obtained and maintained in- 
dependent of engine condition, at the 
will of the pilot. At any operating 
condition, propeller pitch may be fixed 
for magneto checking, mixture adjust- 
ment and performance checking. The 
hub construction and blade retention 
used impose no limitation on blade 
angle movements as great at 120°, 


which is sufficient to cover all con- 
ceivable requirements on land, water 
or in the air. The completely en- 
closed pitch actuating mechanism is 
protected from all weather conditions 
such as extreme temperature, moisture 
and icing conditions by being com- 
pletely enclosed in an aluminum hous- 

The Curtiss Controllable Propeller 
Hub construction is readily adaptable 
to the use of either hollow steel or 


standard detachable type aluminum al- 
loy blades. 

The hub proper is of the one piece 
type, machined from a high strength 
alloy steel forging. On its rear ex- 
tension is mounted the slip ring as- 
sembly which transmits electrical en- 
ergy from the stationary brushes to 
fixed contacts at the front face of the 
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hub. Suitable crankshaft nut, adapter 
and locking means are provided for 
ready installation on the standard pro- 

The fixed brush assembly consists 
of a pair of spring loaded carbon com- 
position brushes for each slip ring, 
mounted in a block of insulating ma- 
terial and supported by a light alloy 
casting bolted to the thrust cover of the 
engine nose. This casting completely 
houses the electrical parts and serves 
to seal and protect the parts from the 
effects of moisture, dust and other 
foreign matter. To insulate against 
shock and vibration the brush block is 
supported in its housing on special rub- 
ber bushings. Leading into the hous- 
ing is a standard conduit fitting. 

The centrifugal load of the blade is 
carried from a shoulder at the butt 


end, through a stack of angular con- 
tact bearings to the blade nut, where 
special buttressed threads transfer it 
to the hub barrel. The one bearing at 
the inner end is reversed for taking 
the “preload” when the blade nut is 
tightened to eliminate play from the 
bearing stack. 

When hollow steel blades are used, 
the bearings are mounted directly on 
the accurately turned shank of the 
blade. For standard shank aluminum 
alloy blades, a split steel sleeve with 
standard clamp is provided for mount- 
ing the bearings. 

Pitch change is effected by means of 
a power unit, as shown on p. 38. 

The unit construction of the power 
unit, electric motor, speed reducer, slip 
ring and brush assembly greatly facili- 
tate the inter-change of parts between 


propellers and the replacement of parts 

The normal pitch range of the blades 
is controlled by electrical cut-out 
switches operated by a cam on the 
shaft with the power bevel gear. This 
range is usually made to cover the full 
requirements of normal flight, from 
take-off to maximum gliding descent 
speed- The number of teeth on the 
power gear and the number of splines 
on the power gear drive shaft differ, so 
that by a simple process of indexing, 
the range of the limit switches may be 
readily shifted to properly accommo- 
date the take-off rating of various en- 
gines. Blade angles outside the normal 
flight range such as feathering arc ob- 
tained at the will of the pilot by means 
of the manual control switch which 
bi-passes the cut-out limit switch. 

( Turn to page 73) 
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TEXACO 


0 \ V THEN a PCA airliner taxies down the runway at the 
W airport, swings into the wind and takes off . . . her 
engines are lubricated with Texaco Airplane Oil. 

Operating west from the Nation's Capital, and connect- 
ing coast to coast, Pennsylvania-Central Airlines spans a 
section of the Country that wants fast, frequent and on-time 
service. PCA gives it. Texaco Airplane Oil helps. 

While Texaco has the body to lubricate at the highest 
temperatures encountered in flying, it also lubricates prop- 
erly in extreme cold. 

Using it exclusively, PCA is freed from the danger of 
clogged oil lines and rings stuck in their grooves. 

Tar, gum, and sludge forming elements are removed at 
the refinery. What you get in Texaco Airplane Oil is all 
lubricant, capable of giving long life. 

Trained lubrication engineers are available for consulta- 
tion on the selection and application of Texaco Petroleum 
Products. Prompt deliveries assured through 2020 ware- 
house plants throughout the 
U. S. The Texas Company, 135 
East 42nd St., New York City. 


Aviation Products 


PENNSYLVANIA 


-CENTRAL AIRLINES 



Delta Air Lines 



follows the trend! 


. . . installs Western Electric 
14 C Transmitters at Dallas, 
Jackson and Atlanta Fields 


Western Electric “ 


TWO-WAY AVIATION RADIO TELEPHONE AND TELEGRAPH EQUIPMENT 
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equipment of the DeLuxe mode] in- 

wing flaps, parking brake, metal pro- 
peller, clock, compass, altimeter, air- 
speed indicator, tachometer, oil tem- 

10 s^-LllooiTtirM^duTrcontrols! 
fire extinguisher, tail wheel, naviga- 
tion lights, first aid kit, tools and log 
book. 


Beechcraft Cruises 
at 235— 

Powered with Wasp Jr. SOG 
engine, model D-17 outruns trans- 



new Beechcraft Model D-17 powered 
with the Pratt & Whitney Wasp Jr. 
SC-G engine would stagger the im- 


pcrformancc of its predecessors. With 
a cruising speed of 235 m-p.h. at 13,- 
500 ft. using 365 hp. and a landing 
speed with flaps of 50 m.p.h., the plane 
shows a remarkable speed ratio. 

the D- S 17 are a new wing section, can- 
tilever tail group, and new balanced 
flaps attached to the lower wings. Im- 

to take great landing loads and pro- 
vide smoother taxiing. The constant 
speed propeller makes maximum cruis- 
ing performance possible and the 
cabin has been enlarged and rear- 

for four passengers and pilot. The 
fuselage has also been lengthened and 
the tail wheel set back to promote 
smoother ground operation over rough 
spots. Specifications as released by 
the Beech Aircraft Corp., Wichita, 
are: Span — 32 ft.; Length — 26 ft., 
15/32 in.; Height-8 ft.; Wing area 



—267.5 sq. ft. ; Power loading— 7 lb./ 
hp.; Wing loading — 15.7 lb./sq. ft; 
Empty weight — 2,553 lb. ; Gross 
weight— 4,200 )b.; Baggage allowance 
— 125 lb. ; Fuel capacity — 120 gal. ; 
Oil Capacity — 7% gal.; Performance: 
Cruising speed — 235 m.p.h.; Landing 
speed — 50 m.p.h. (with flaps) ; Serv- 
ice ceiling — 30,000 ft.; Rate of climb 
— 2,500 ft./min.; Cruising range — 
variable. Standard engine and flight 
instruments : Cambridge Exhaust Gas 
Analyzer, Cylinder head temperature 
indicator, manifold pressure indicator, 



and turn indicator, rate of climb indi- 
cator, Moonglow instrument lights. 
Standard equipment: Electric starter, 
generator, storage battery, engine 
driven fuel pump, hand wobble pump, 
flop-over control column, cabin heat- 
er, double firewall, two cabin ventila- 
tors, electrically operated wing flaps, 

constant speed propeller, P & W Wasp 
SC-G Jr. engine. 


With Foreign Builders 

Interesting Information on New 
Planes From Abroad 

Foreign aircraft huilders from all 
quarters of the globe continue to 
demonstrate the originality and in- 
dependence which so often character- 

velopmcnts is the Italian Jona J-6 built 
by Alberto Jona, of Milan, Italy. 
The Jona J-16 airplane is a single 
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World Air Service to the Orient That will make possible 

a complete girdling of the globe by 
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CHOSEN BY ARMY AND NAVY./ 


Soon two fleets of new S-43's will soar away from the Sikorsky plant to 
enter the service of the U. S. Army and Navy. The selection of these 
famous amphibions for transport, convoy and general utility purposes 
i9 further evidence of Sikorsky's dependability in long range operations 
calling for speed and maximum useful load. 
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SIKORSKY AIRCRAFT 


Traffic 
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PIONEER 
Sensitive Uliundur 



While the primary function of the Sensitive Altimeter is to accurately indicate altitude, the 
facility for adjusting "zero" to any given pressure level is of equal importance ♦ In the Pioneer 
setting arrangement, only the desired barometric pressure reading is visible in large, distinct 
numerals which make possible a precise "zero" adjustment and assures accurate altitude indi- 
cations ♦ Pioneer Sensitive Altimeters are available in various combinations of altitude scale and 
barometric setting to meet requirements throughout the world. 

PIONEER INSTRUMENTS 






W ITH the development of larger ships 
traveling at greater speeds, the de- 
mands upon control cord become more 
and more severe. By building improved 
cords to meet the new requirements, 
Roebling has a hand in furthering the de- 
velopment of transport flying. Thus, you 
will find that the majority of plane manu- 
facturers building planes for transport ser- 
vice use Roebling Aircraft Cord. 


Roebling Wire Aircraft Products are made 
in Stainless Steel and High Carbon (Tinned 
or Galvanized) Steel. They include: Aircraft 
Wire; Aircraft Strand; Aircraft Cord (6x7, 
7x7, 7x19}; Ferrules and Thimbles; Serving 
and Locking Wires; Control Strand and 
Casing; Compressed Fittings for Attachments » 
Power and Lighting Cable » Welding Wire. 
JOHN A. ROEBLING’S SONS COMPANY 
TRENTON, N.J. Branches in Principal Cities 


KEEPING PACE WITH AN INDUSTRY 


© 


WHOSE WATCHWORD IS PROGRESS 
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Hying over California mountains 
showed no tendency for ice to develop 
at this point, thus solving for all time, 
it is believed, any future danger from 

Explanation for the crash of a 
United Air Lines DC-3 into San 
Francisco Bay Feb. 9 was contained 
in the unanimous verdict of the air- 
line's investigating committee: after 
finding no evidence of structural or 
mechanical failure, it was concluded 
that the cause was jamming of the 
controls by the co-pilot’s microphone. 
It had fallen from its hook at his side 
into the well of the control column. 
This conclusion was borne out by a 
Bureau report dated April 12. 

Circus Season — 

Barkers and Acrobats brush up 
for busy Spring 

Birmingham's Seventh Annual 
National Air Carnival will be held 
Saturday and Sunday, June 5 and 6, 
this year. Steadham Acker, airport 
manager, has been selected by the Bir- 
mingham Aero Club to act as general 
chairman. 

Names of 61 prominent St. Louis, 
Mo., men and business organizations, 
underwriters of a $50,000 guarantee 
fund for the International Acrobatic 
Competition and St. Louis Air Races 
to be held at the St. Louis Municipal 
Airport, has been announced by the 
St. Louis Air Race Association, spon- 
sors of the meet. The competition, to 
be held over the Decoration Day week- 
end, is said by the National Aero- 
nautic Association, which has sanc- 
tioned the event, to be America’s first 
international aerobatic competition. 
Contestants will compete for $15,500 
in prizes. Participation is by invita- 
tion and the entry list is limited to 
eight. Speed races in categories rang- 
ing from 397 to 550 cu. in. displace- 
ments, will offer prizes of from 
$2,000 to $2,500, and trials will also 
be held for world speed record for 
second category light plane and for 
a permanent national speed record 
trial. The meet will be under the 
direction of James Rowan Ewing. 

Airlines Prepare — 

Summer traffic demands more 
equipment, more schedules, more 

The dominant theme op activity 
among the airlines during the month 
was preparation for greatly increased 
passenger loads in the summer months 
to come. Several lines are adding 


equipment, others extending routes or 
adding schedules. 

After a successful winter of operat- 
ing at special lowered winter fares, 
TWA will inaugurate on May 1 a new 
fare structure for the summer months. 
The winter fares went into effect last 
Nov. 1, with a reduction of .8 cents 
from last summer’s base of 6.1 cents 
per mile. The new summer fares this 
year will be figured on the basis of 5.7 
cents per mile, higher than the winter 
rates, but lower than last summer’s. 
In addition extra charge will be made 
for a berth or for a divan lounge 
chair. Berth charges will range from 
$3 to $8 depending upon the distance. 

Although they did not reduce fares 
last Fall to meet TWA's, both Ameri- 
can Airlines and United Air Lines 
will now come down to TWA’s sum- 
mer fare level. 

More Speed lor United — May 10, United 
Air Lines will establish two daily 
round - trip transcontinental runs. 
Equipment will be the Douglas Sky- 
lounge Mainliners. Only three stops 
will be made: at Chicago, Cheyenne 
and Salt Lake City. A third sched- 
ule, to start by June 1. will stop at 
Omaha instead of Cheyenne. Sched- 
uled time will be 15 1/3 hours. 

PCA Extension— Service to Charleston, 
W. Va., was inaugurated April 1 by 
Pennsylvania-Central Air Lines. The 
192-mile flight between Pittsburgh and 
Charleston is scheduled for 90 min- 
utes, with stops at Parkersburg. 

pacity increase of 140 per cent has 
been effected on Braniff Airways, 
which has purchased five of the 14- 
passenger Douglas DC-2s from 
Transcontinental and Western Air. 
More Northwost Lockhooda — Announced 
April 9 was the purchase by North- 
west Air Lines of eight of the new 
14-passenger Lockheed 14s, powered 
with two Pratt & Whitney Hornet 
engines of 850 hp. each. Cost will be 
$560,000. 

Profits Rise — 

Thirteen 1936 reports show earn- 
ings. Two airlines report black 
ink 

Healthy recovery and growing mar- 
kets are indicated by the substantial 
increase in reports of yearly profits 
for the industry. In many cases these 
profits are opposed to losses the year 
before. Following is the record of 
recent annual and quarterly reports: 
Aviation Corp. — Net profit of $104,- 
015 for the quarter ended last Nov. 30. 
Net sales amounted to $3,511,303. 


Perfect Circle CompanS — Earned 
$557,842, or $3.43 a capital share, in 
1936, compared with $239,655, or $1.47 
a share, in 1935. 

Warner Aircraft Corf. — 1936 profit, 
$644, after a $15,953 loss in 1935. 
1936 sales totaled $269,683. 

Boeing Airplane Co. — Report showed 
unfilled orders totalling $8,921,797 on 
Dec. 31, 1936, and orders received dur- 
ing January and February of 1937 
amounting to an additional $2,655,148. 
The 1936 profit was $168,364, com- 
pared with a loss of $333,800 in 1935. 
Wright Aeronautical Corp. — A net 
1936 profit, after surtax, of $1,057,098. 
Profit in 1935 amounted to $423,295. 
Western Air Express, Inc.— Net 
profits of $50,697 for the fiscal year 
ended December 31, last. This show- 
ing compares with a net loss of $8,188 
for 1935. 

Consolidated Aircraft Corp. — Net 
income for the year ended Dec. 31. 
1936. $192,411 after surtax, equal 
to 29 cents a common share; against 
$322,731 in 1935, or 56 cents a com- 

Lockheed Aircraft — Sales for the 
first quarter of 1937 about $1,000,000, 
or approximately 50 per cent of total 
sales for the full year 1936. Unfilled 
orders were reported in excess of $2,- 
500,000 and at one time during March 
reached $3,000,000, a new all time 
high. 

Solar Aircraft — Net profits for the 
quarter ending Feb. 28, 1937, $10,523.- 
76. Sales for the quarter were $136,- 
644.50, a new all time high. 
American Airlines — For 1936, a 
profit of $4,589, compared with a net 
loss of $748,370 in 1935. Passenger 
revenues were up more than 50 per 

Bendix Aviation — 1936 net income 
of $3,025,490, against $3,163,921 
earned in 1935. 

Glenn L. Martin Co. — Net profit 
of $732,652 in 1936. This is equal to 
87 cents a share on each of 842,083 
shares of $1 par capital stock. The 
year’s net sales totaled $6,219,774, in- 
cluding $1,734,340 of foreign de- 

Curtiss-Wright Corp. — P rofit of $1,- 
017,657, equal to 88 cents a share on 
1,158,351 shares of $1 par class A 
stock outstanding. 

The Sperry Corporation — Net in- 
come for 1936 of $2,570,568, includ- 
ing a profit of $1,058,522 on sales of 

Ex-Cell-0 Aircraft & Tool Corp. 
— Net profit for 1936, $413,214. 
Thompson Products, Inc. — Net prof- 
its, after surtax on undistributed earn- 
ings, $785,256 for 1936. 



AVIATION'S Monthly Table 

oi Domestic and Export Commercial Airplane Deliveries ior Month Ending April 10. 1937. (Items 
preceded by an asterisk (*) were reported for the period Jan. 1-March 10) 




Every blade of a Hamilton Standard propeller 
is carefully checked for balance against a master 
weight before it goes to the assembly line. Each 
blade must be in perfect balance, not only for 
every position of rotation, but also throughout 
its entire range of pitch angles. The precision 
with which this equilibrium is achieved assures 
interchangeability of blades in the field and 
dynamic balance in operation. 



HAMILTON STANDARD PROPELLERS 

EAST HARTFORD, CONNECTICUT 
DIVISION OF UNITED AIRCRAFT CORPORATION 
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Benny Howard's achievements as a flyer and 
as a designer of aircraft rate and receive the 
admiration of all men who fly. It is a source of 
gratification to Scintilla that in the new Howard 
DGA-8, the universal trust of the industry in 
Scintilla ignition is once more evidenced. 


BENNY HOWARD 


SCINTILLA MAGNETO CO., Inc. 


-.at, OK 



V M XMS' 


tW rffi 



NOW AN EXACT WAY 

TO VISUALIZE COLOR COMBINATIONS 
FOR AIRPLANE FINISHING 
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With the Great Silver Fleet 

(Continued from page 21) 


smallest detail of ships or of service 
is given a workout to the satisfaction 
of all. Requests are made. "Yes” or 
“No”, says the Captain. Discussions 
arise, postponements are suggested. 
But "Let's get this thing settled 
now" says Eddie. That statement, 
often repeated is the keynote of the 
meeting. 

And the results of such coordination 
of company problems are visible up 
and down the system, have been re- 
flected in the record for safety and 
performance that led to the granting 
of the Safety Award by the National 
Safety Council on April 14. (See 
News section.) 

And Eastern Air’s operating prob- 
lem is peculiarly its own. Flying 
along the Eastern seaboard, connect- 
ing the metropolitan centers of New 
York and Chicago with the nation’s 
most popular winter playgrounds, 
Miami and the South of Florida, its 
traffic reaches a peak in the time of 
year when flying conditions all the 
way North of Jacksonville are far 
from ideal. The fact that, in spite of 
an unusually severe winter just 
passed, the line ran a high average of 
schedules completed with a perfect 
safety record speaks well for the skill 
of the pilot personnel and of the sup- 
porting ground services. Then too, the 
high passenger demand and high fre- 
quency of service necessary on the 
Washington-New York run has called 
for an intensive use of flying equip- 
ment never before attained in airline 
operation. Fifteen round trips a day 
had been flown between these two 
points, and plans calling for 20 or 
more trips (“Every Hour on the 
Hour”) are projected for the near 
future. Small wonder that this sec- 
tion of operations is known as "The 
Merry-Go-Round” over the system. 

Eastern- Air Lines’ operating his- 
tory dates back to February 1927 when 
Harold Pitcairn through Pitcairn 
Aviation, Inc., was granted a con- 
tract to fly the mails between New 
York and Atlanta, Ga. Shortly after- 
wards, this route was extended 
through to Miami. By May 1, 1928, 
operations over the route were in full 
swing with 41 employees in the com- 
pany. On July 10, 1929, operations 
of Pitcairn interests were taken over 
by North American Aviation, Inc., 
but the name Pitcairn Aviation was 
retained until Jan. 17, 1930, when 


Eastern Air Transport, Inc., came 
into existence. On August 18, 1930, 
with over 3,000,000 miles of flying 
experience behind it, Eastern Air 
Transport inaugurated passenger 
services over its system. Fords and 
Fokkers were used at first, but were 
shortly thereafter replaced by a fleet 
of Curtiss- Wright Kingbirds and 
Condors. By early 1931 the line was 
flying 10,200 scheduled miles per day, 
had a personnel of 280 employees. 
New schedules were added rapidly 
until E.A.T. was serving the whole 
area between New York, Atlanta, and 
Miami. In April, 1933, as a result 
of a merger between North American 
Aviation, Inc. and General Aviation 
Corporation, control of the company 
passed to General Motors. It was at 
this time that Captain Rickenbacker 
first became associated with the man- 
agement. On February 16, 1933 E.A.T. 
purchased the entire assets of Lud- 
ington Lines, the "Every Hour on 
the Hour” service between New York 
and Washington. In Oct., 1933, ex- 
periments were conducted with the in- 
stallation of sleeping berths in the 
Curtiss-Condors, thus making East- 
ern Air Transport the first in the 
country to offer sleeper accommoda- 

On February 9, 1934 the blow fell 
when all U. S. mail contracts were 
cancelled. Just prior to cancellation, 
the line numbered 534 persons among 
its employees. In April, 1934, a new 
company, Eastern Air Lines Division 
of North American Aviation, Inc., 
was formed to bid on the new mail 
contracts, and it is this company that 
' is in existence today operating the 
territory pioneered by E.A.T. In the 
years that have followed progress has 
been rapid. All the old Kingbird and 
Condor equipment has been replaced 
by the more modern Douglas DC-2s 
and lately the Douglas DC-3s. Lock- 
heed Electras are used on certain local 
schedules. 

When Aviation first became inter- 
ested in the problem of airline main- 
tenance, (1931), we turned naturally 
to Eastern Air because its head office 
was at that time just across the river 
in Brooklyn. Harold Elliott, then in 
charge, lent a sympathetic ear to the 
idea of cooperating on maintenance 
problems, made it possible for us to 
use the system, to visit his own shops, 
then in Atlanta, and the Pan Ameri- 
can Base at Miami. But what a con- 


trast was the trip to Miami then and 
now ! We made the first trip before 
the Richmond-Charleston-Jacksonville 
cut-off was in use. Best time was a 
day and a half, via Atlanta, with an 
overnight stop at that point. And all 
the way from Washington to Miami 
in a Kingbird! — with eleven stops! 
We couldn’t help but think of that 
when we made the New York-Miami 
trip the other day in seven hours 35 
minutes with one stop at Charleston 
in a DC-3. Verily, times have changed ! 

Back in 1931, Eastern Air Trans- 
port started something, put a good- 
looking gal on board each plane as 
hostess. Chief idea in those days was 
to lend a little atmosphere and thus, 
perhaps, distract the attention of the 
customers from the fact that they 
were flying through the air. When 
Contract Cancellation Day came in 
1934, the hostesses disappeared from 
E.A.T., the first of many moves to 
tighten the belt to survive the lean 
years. Although practically every other 
major line in the country continued, 
or has since inaugurated, a hostess 
system, the newborn EAL then per- 
sistently refused to reconsider, made 
the co-pilots responsible for looking 
after tbc needs of passengers aboard 
ship. But with the coming of the new 
equipment and the trend toward blind 
flying, the job in the cockpit became 
complicated enough to require the 
services of both pilots most of the 
time. Besides, with increasing pas- 
senger volume, and the need for keep- 
ing a sheaf of records on the ship at 
all times, it became increasingly ob- 
vious that a third member of the crew 
was desirable. Again EAL produced 
an innovation, is the only domestic 
airline so far to hire and to train a 
group of young men as cabin attend- 
ants. Not entirely new, the idea, for 
Imperial Airways and Pan American 
have operated steward systems for 
years, but new enough to cause more 
than a ripple in U. S. air transport 
circles. And the results seem to be 
definitely on the positive side, so far. 
Pilots like the Flight-Steward idea 
because they say (1) they can turn 
over all the paper work on the ship 
and expect consistent results, (2) the 
Flight-Stewards can shoulder a great 
deal more of the responsibilities in 
handling passengers in minor emer- 
gencies, weather cancellations, etc., 
(3) they can handle baggage and the 
heavier jobs about the ship without 
calling on the pilots for help, and (4) 
the sex problem is eliminated. Pas- 
sengers have been uniformly enthus- 
iastic in their comments. They appar- 
(Tum to page 73) 
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The STEARMAN 

ARMY 


"PT-13" 

TRAINER 



The NORMA-HOFFMANN PRECISION line of 
ball, roller and thrust bearings comprises 103 
distinct series embracing over 3,000 catalogued 
sizes (including the aircraft control bearings 
pictured above)— a PRECISION BEARING for 
every load, speed and duty in aviation service. 
Write for the Catalog and special Aircraft Control 
Bulletin. Let our engineers work with you. 


The "primary training airplane" here shown is one 
of a fleet of 98 being built for the U. S. Army Air 
Corps by the Stearman Aircraft Company of 
Wichita, Kansas. NORMA-HOFFMANN PRE- 
CISION BEARINGS are employed in numerous 

places throughout the controls. The Pioneer turn- 
and-bank indicator and Sperry instruments em- 
ployed, are also NORMA-HOFFMANN equipped. 

" Where the bearings must not fail"— on land, at 
sea, and in the air — NORMA-HOFFMANN Precision 
Bearings are the choice of engineers and designers 
of planes, engines (including superchargers), engine 
accessories, control apparatus, instruments, radio 
equipment, cameras and landing field equipment. 


NORMA-HOFFMANN BEARINGS CORPORATION, STAMFORD, CONN., U. S. A. 

PRECISION BALL. ROLLER, AND THRUST BEARINGS 


AVIATION 




Model 606 serves a dual pur- 
pose. Furnishing a dependable 
indication of the temperature in 

ber. it informs the pilot whether 
efficient, prescribed tempera- 
tures arc being maintained . . . 
and warns against the possibil- 

transport companies choose 
WESTON . . . because of the 

this name . . . Weston Electrical 
Instrument Corp., 616 Freling- 
huysen Avenue. Newark, N. J. 


CARBURETOR MIXTURE 
TEMPERATURE INDICATOR 


Weston 

Aircraft Instruments 







shorten coast-to-coast schedules 
four hours and forty minutes. 

Four years ago United Air Lines’ 
announcement of twenty-hour 
flight between New York and San 
Francisco made headlines. Now 
their Douglas DC- 3 Skylounges 
and DST’s (Sleepers) will make this 
run in fifteen hours, twenty minutes. 
Sperry Gyropilots are installed 
on all of United’s Mainliners. 







Q. B. I. 

(Continued from page 23) 


Magnetic Reciprocal bearing of the 
airplane from the Station. 

From two or more D.F. (Direction 
Finding) stations working together, 
the pilot can be given his bearing and 
distance from the station. 

The three radio stations which give 
D.F. service in the London-Conti- 
nental Airway Area (Croydon Con- 
trol) shown in table below. 

Bearings arc accurate to within Z 
degrees. The Croydon long range sta- 
tion on 333 Kcs works with about 
1KW anode power, the short range 
transmitter on 322 Kcs with about 70 
watts anode power. The effective 
range of either transmitter however 
is completely limited, not by distance, 
but by the number of airplanes that 
can successfully be worked at any 
given time. 

When QBI is in force, all airplanes 
approaching Croydon are given their 
turn for landing and must obey in- 
structions from the Control. It will 
be seen therefore that in addition to 
giving positions, Croydon has to ex- 
ercise a definite control over the posi- 
tions— height and speed — of all 
planes in the Croydon controlled area 
and is responsible for the avoidance 
of collisions. 

It does seem that the principle of 
divorcing direction-giving from Area 
and Airport control as is practiced in 
the U.S., is fundamentally correct, 
and some arrangement will have to be 
made here for additional frequencies 
to be available so that the same prin- 
ciple can be followed, though it is not 
thought likely that directional radio 
range courses will be adopted, but 
rather a number of omni-directional 
radio beacons on which the airplanes 
themselves will take bearings by 
means of proper D.F. equipment- 


rotating loops etc. The actual control 
of position will thus be independent 
and on a different frequency. 

Whether it is advisable for the Air- 
line Companies to control the move- 
ments of their own planes with their 
own radio stations, subject of course 
to the authority of the Area and Air- 
port Control, is again dependent 
largely on available frequencies. 

Weather Report Service. Weather re- 
ports, weather forecasts and air navi- 
gational warnings are broadcast from 
the Air Ministry meteorological Radio 
Station at Borough Hill, Northamp- 
tonshire, on a frequency of 254 Kcs 
(1181 meters) daily. The report sta- 
tions from which weather informa- 
tion is received are graded as KEY 
stations. MAIN Stations and AUX- 
ILIARY Stations and are located all 
over the country. Broadcasts, which 
are arranged as far as possible for 
the stations along the internal air 
routes, are at certain stated times dur- 
ing the day, and reports from KEY 
stations are announced 15 minutes 
after each hour, from 7 a.m. to 6 
p.m., from Main Stations at 30 min- 
utes after the principle hours of ob- 
servation 7. 10 a.m.; 1, 4. and 6 p.m. 
and from auxiliary stations two or 
three times a day. 

The current report for Croydon Air- 
port is broadcast every quarter-hour 
from Croydon Airport Radio Station 
at 5, 20, 35, and 50 minutes after each 
hour from 7 a.m. to 10 p.m. by C.W. 
telegraphy on 336 Kcs (893 meters). 

Blind Approach and Landing Installations. 

A short wave landing approach sys- 
tem known as the V.H.F. (Very High 
Frequency) is available at Heston 
Airport, and a Lorenz installation 


which conforms to the same general 
principles is now available at Gat- 
wick. For the main beacon a fre- 
quency of 35.83 megacycles (8.37 
meters) and for the inner and outer 
marker beacons 38.00 megacycles 
(7.89 meters). The outer and inner 
marker beacons are two miles apart, 
must be crossed at not less than 650 
feet and 100 feet respectively, the 
inner marker beacon being just out- 
side the airport boundary. 

Radiation from the main beacon is 
into two sectors — North and South 
— dashes go into the Northern sec- 
tor, dots the South, the equi-signal 
beam being 4° wide towards the East. 
The Outer Marker Beacon radiates 
twice per second a signal modulated 
at a frequency of 700 cycles a second. 
The Inner Marker Beacon radiates six 
times a second a signal modulated at 
a frequency of 1,700 cycles a second. 

It is emphasized in the Air Minis- 
try Notice to Airmen in which a de- 
scription of the Beacon is given, that 
the installation is to assist landing 
approaches when the vertical visibil- 
ity is not less than 40 meters — 120 
feet — and that permission to enter 
the controlled Zone must first be ob- 
tained from the Airport Control, with 
whom 2-way communication must be 
maintained while landing. 

Few airplanes have the equipment 
for making a blind approach, and the 
opinion has been expressed that as 
the blind approach path to Gatwick 
lies over the railway which is carried 
on the top of an embankment forming 
the eastern boundary of the airport, it 
is quite possible for an airplane mak- 
ing a too low blind approach to write 
off one or more railway trains on the 
way in. But all new schemes merit 
criticism and time alone will -tell. 


L. A. Show 

(Continued from page 25) 


Croydon (GED) Telegraphy on C.W. 333 KCS 1 

(Continuous waves) (900 metres) 

C.W. Telephony and W/T 363 KCS 
(825 m) 

QBI conditions W/T D.F. 322 KCS 




Lympne (GEG.) C.W. W/T 
C.W. R/T 
Pulham (GEP) C.W. W/T 


(To be changed shortly 


336 KCS Continuous 

(893 metres) 

363 KCS 8 a.m.— 

(825 m) 9.30 p.m. 

322 KCS QBI 

(932 m) 

, to 327 KCS. 917 metres) 
336 KCS (Continuout 

(893 m) 

363 KCS 8 a.m.— 


with a recorded story of modern air 
transport operation, further enhanced 
public interest in the Douglas dis- 
play. Beautifully exhibited, the Lock- 
heed Model 12 drew equal attention, 
and the crowds were entertained with 
a continuous motion picture presen- 
tation of Lockheed production 
methods. Nearby was the new Water- 
man Arrowbile (see page 32) which 
never failed for an audience. Water- 
man enhanced this display with an 
excellent moving picture, a periodic 
lecture over a public address system, 
and a twice daily demonstration of 
( Turn to page 78) 



1 HE achievement of American Airlines in being the world’s first airline to 
carry 1,000,000 passengers is a record in which the entire United States may 
well be proud. 

It is your record, after all. 

Men, motors and machines, have striven unceasingly to make this record 
possible and to see to it that American aviation tops the world. But only because 
of the confidence which 1,000,000 of you have placed in commercial aviation 
and in the Outstanding service which American Airlines offers has this signal 
record been achieved. 

To you, and to American Airlines, Douglas expresses its sincere congratula- 
tions. Douglas Aircraft Company, Inc., Santa Monica, California. 


WHEREVER YOU GO. TRAVEL VIA 

In AMERICA ... on American Airlines. Inc. . . . BranifI Air- 
ways, Inc. . . . Eastern Air Lines . . . Pan American Airways 
. . . T.W.A., Inc. . . . United Air Lines . . . and Wilmington- 
Catalina Airline. Ltd. 

In SOUTH AMERICA ... on Pan American Grace Airways. 
In AUSTRALIA . . . Australian National Airways Pty. Ltd. 


LUXURIOUS DOUGLAS EQUIPMEHT 

In EUROPE . . . OELAG in Austria; Deutsche Lufthansa in 
Germany; K. L. M. in the Netherlands; L. A. P. E. in Spain; 
L O T in Poland; C. L. S. in Czechoslovakia; Avio Linee 
Italiane in Italy; Swissair in Switzerland; and A. B. Aero 
Transport. Sweden. 

In THE ORIENT.. .on Japan Air Transport. China Nat'l Avia- 
tion Corporation, and K.N.IX.M. in the Netherlands Indies. 
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American Airlines , Carrying 1,000,000 Passengers 


IMPAIRS 
SPARK PLUG PERFORMANCE 


CHAMPION iMKfl AIRCRAFT 
Spark I%ugs 


Has Flown Over 75 Million Miles 
in Feeder Line Service With 

LYCOMING ENGINES 


THE R-680-D SERIES 

260 Horse Power Lycoming Engine 




AVIATION MANUFACTURING CORPORATIOI 
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NOW— 100 Hours Between Engine Checks 

Save $75.00 Every 100 Flying Hours 



STINSON AIRCRAFT CORPORATION 

WAYNE (Detroit suburb] MICHIGAN U. S. A. 

DIVISION AVIATION MANUFACTURING CORPORATION 
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MAIL THIS COUPON AT ONCE 
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THE AIR AND ON THE GROUND |T’S RCA ALL THE WAY! 







15 YEARS IN THE 
FLYING BUSINESS 
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[O. J. WHITNEY, INC. 

„.o„. r,hriK^ © 





AVAILABLE 

AN ATTRACTIVE PLANT with Landing Field 

LOCATED IN CLEVELAND 

FOR SALE OR LEASE 



Designed and used by one of the country’s best known 
aviation manufacturers . . . this modern plant is ideal 
for the production and testing of airplanes and parts . . . 
tractors . . . farm implements . . . automotive . . . steel 
and kindred products. 

Now available . . . subject to permanent sale or long 
lease by some manufacturer desiring a modem, efficient 
plant in a city with all the manufacturing, marketing, 
shipping and skilled labor advantages of a metropolitan 
center such as Cleveland. 

Complete folder available . . . contains detailed descrip- 
tion, plans, photos and aerial photos. 


Owned by 

THE GUARDIAN TRUST COMPANY in Liquidation 

Address all inquiries to 

THE VALUATION SERVICE COMPANY 

920 Guardian Building Cleveland, Ohio 
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Highest Performance at Lowest Price 
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3130 

NEW YORK PORTERFIELD AIRCRAFT SALES 
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WilFT 
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Planes, 


, Engines and Parts For 


FOR SALE 

Used Ships 
For Sale 

AIRPLANES AND ENGINES 

!P«1 

riiruurc * 

mmm 

U- S- Government Surplus Stock 

mmm 
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ALSO 

mm 
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and Hispano Wright 180 H.P. Engines and 
parts. Large slock of flexible cable, ball bear- 
ings, metal propeller blades and hubs and mis- 


dia^ly^sendingailis^ of jour requirements, 
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2 BRAND NEW VULTEE V-1A 

Just Delivered from Factory 


2 Vultee V-1A all metal, 10 place Transport 
Airplanes equipped with SR1820-F-2 735 
H.P. Wright Cyclone Engines, and two-way 
Controllable Pitch Propellers. New, as re- 
ceived from factory. With Standard Equip- 
ment. Capable of 225 miles per hour. 

iSi 

1-VULTEE V-1A USED ONLY 400 HRS. 


1 Vultee V-1A all metal, 10 place Transport 
Airplane equipped with SR1820-F-2 735 
H.P. Wright Cyclone Engine; 400 flying 


THE VIMALERT COMPANY. LTD. 

O. J. WHITNEY, INC. 


™- NEWTOWN S-0S00 
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NC-15122, *5,885 ; crai 
K"ib^rn''si.f Chicagof' 


client — REAR WIN SPORTSTER, 70 bp LeBlond. 1935 

It plus horns ‘ total* C, R«ratly P ' , tSppc“" *°1395.00. 
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Vpbob BRAND NEW Aaclson 150 ^P. ^inc. 

n only; ^‘ “cimc. Oakland! OliT 

4 AERONCA SEAPLANE: 1 


TAYLOR CUB Brand new. ortaSTbiF 
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, 
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25c postpaid. Used Aircraft Dircaoty. AtbeaE 
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ENGINE PARTS : Ki™c,“K-5 muter tod and 

S,Sii|| s 4H'|§|S; 

jj&'&S? ^^al'Xpo^’&c.^ 

JET. "-oJES “SST MyTO 

Large stock ol pans. Dycet Airpott, 9«1 
Western. Los Angeles, CaUfornia. No. 37 
WACO 10 licensed. ( AC Ajtwtaels. ( Duals. 
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gfStSSff ■ 
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FLIGHTEX "A" Sewnup-Slipon Covets lot 
any aitctalt. Licensed cable splicing. Wanted: 

SECTIONAL METAL HANGARS— The an. 


f CSei-aS. "‘T L 0r Ait^.f. Or Co e ; 

Vermillion. Ohio. No. 24 

AERONCA^ C-3. ^Motor E-113A. Toud 
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LANCA PACEMAKER. Wasp j,.. Engine 
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WANTED— B-5 125. H.P. Kinncr motor. Iror 
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I’OSJ I IO N VACANT 


Employment Service 

AVI A 7 ION jobs lor inexperienced in 2 

^1;S. X“?5^V«*'‘lo. A^e 


Aviation schools 



CURTISS-UJRICHT TECHtllCRL I 11 S T ITU T E 


WARREN SCHOOL OF AERONAUTICS 


IS AHCELES - - 2 
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APPRENTICES 




NEW ADVERTISEMENTS 


AND MECHANICS 
Aeronautical Institute 
OF LOS ANGELES 



WHERE TO BUY 

NEW EQUIPMENT— ACCESSORIES — MATERIALS— SUPPLIES 


STREAMLINES 

Cowlings and Wheel Pants 


? ? 


' "T I TAN I N E * 

TITANINE INC. UNION, N. J. 


RECORDING TACHS 


eXso ne«-se*ptk.fca*Lo«ntots 1 
wvtA • AaceftvU^- tvos*. ru^psttA.. 
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\seti. be Aensible 

about SAFETY 


SWITLIK 

CHAIR CHUTE 


Gives you dual lull-wheel controls . . . 39" side- 
by-side cabin . . . separate belts . . . high cruising 
speed . . . exceptional stability ... at a LOW price 


B*A*30 AIRPLANE WING CLOTH 
IS LIGHTER, STRONGER AND MORE 
CLOSELY WOVEN THAN OTHER 

t AIRFOIL FABRICS. WRITE TO 
WELLINGTON SEARS COMPANY, 65 
WORTH STREET, NEW YORK CITY, 
FOR SAMPLES AND PRICE LISTS. 
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AVIATION EQUIPMENT & EXPCCT • INC. 








It’s easy to understand why many manufacturers of sport 



" The Aircraft Specialists” 


FAFNIR BALL BEARINGS 







I/N February, American Airlines, Inc., rounded another pylon 
c Z s' in air history carrying its 1,000,000th commercial passenger! 
First airline of the nation to attain this memorable figure, Ameri- 
can Airlines has just reason to be proud. This is, indeed, an achieve- 
ment that will be long remembered in American aviation. 

Proud, too, is the Eclipse Aviation Corporation. For American Air- 
lines' great Douglas Flagship fleet is equipped with Eclipse starting 
equipment, generators, generator control boxes, booster coils, 
vacuum instrument pumps as well as other Eclipse accessories. 

ECLIPSE AVIATION CORPORATION 

(Subsidiary of Bendix Aviation Corporation) 

EAST ORANGE, NEW JERSEY 



